Ribosomal protein methylation in Escherichia coli: the gene prmA, encoding the ribosomal protein L11 methyltransferase, is dispensable.
The prmA gene, located at 72 min on the Escherichia coli chromosome, is the genetic determinant of ribosomal protein L11-methyltransferase activity. Mutations at this locus, prmA1 and prmA3, result in a severely undermethylated form of L11. No effect, other than the lack of methyl groups on L11, has been ascribed to these mutations. DNA sequence analysis of the mutant alleles prmA1 and prmA3 detected point mutations near the C-terminus of the protein and plasmids overproducing the wild-type and the two mutant proteins have been constructed. The wild-type PrmA protein could be crosslinked to its radiolabelled substrate, S-adenosyl-L-methionine (SAM), by u.v. irradiation indicating that it is the gene for the methyltransferase rather than a regulatory protein. One of the mutant proteins, PrmA3, was also weakly crosslinked to SAM. Both mutant enzymes when expressed from the overproducing plasmids were capable of catalysing the incorporation of 3H-labelled methyl groups from SAM to L11 in vitro. This confirmed the observation that the mutant proteins possess significant residual activity which could account for their lack of growth phenotype. However, a strain carrying an in vitro-constructed null mutation of the prmA gene, transferred to the E. coli chromosome by homologous recombination, was perfectly viable.